fer from or later develop a serious physical abnormality or disease. 1 Despite this relaxation of abortion restrictions, the availability of abortion services in Ghana has not changed much. Ghanaian women long have turned to a mix of traditional practitioners, quack doctors, physicians and other sources, such as a qualified nurse, to obtain an abortion, even though the unhygienic methods used in some cases (often involving insertion of foreign bodies into the uterus) can lead to life-threatening complications. 2 Reliable measures of the incidence of induced abortion are needed to evaluate the impact of family planning efforts and contraceptive failure rates in a given setting. Contraceptive failure usually is associated with an increase in unintended births, but if researchers overlook the use of illegal induced abortion as a means to end unintended pregnancies, they will underestimate the number of pregnancies associated with contraceptive failure. 3 Precise estimates of induced abortion also are necessary if we are to understand the overall reproductive health patterns in a high-fertility population such as Ghana's. 
Incidence of Induced Abortion in Southern Ghana
By Clement Ahiadeke A lthough few Ghanaians would deny the widespread use of induced abortion in their country, the clandestine nature of the practice severely hampers attempts to estimate the incidence of abortion at the national level. Until 1985, when the criminal code was amended, Ghanaian law prohibited induced abortion except when a woman's life was endangered by her pregnancy. The law now says that abortion is not an offense if it is "caused by a medical practitioner specializing in gynecology or other registered practitioner in a government hospital or registered private hospital or clinic" when the pregnancy is the result of rape, "defilement of a female idiot" or incest; when continuation of the pregnancy would involve risk to the life of the pregnant woman or injury to her physical or mental health; or where there is substantial risk that if the pregnancy were carried to term the child would sufHowever, as in most other developing countries, data on induced abortion in Ghana, when they exist at all, are unreliable. Of the 22 published studies on abortion in Ghana conducted between 1972 and 1994, only one (involving a rural area) used data not based on hospital records; 5 the remaining 21 were hospital-based studies, 19 of which relied solely on data from the Korle-Bu Teaching Hospital, Ghana's largest national teaching hospital. 6 Even when abortions performed in a hospital are within the legal framework, few medical personnel record such events in the hospital log books. In an environment where induced abortion is restricted, women hospitalized for complications resulting from an induced abortion are likely to be counted as women hospitalized for complications resulting from spontaneous abortions. Thus, poor record-keeping, the unwillingness of hospital staff to accurately classify the type of abortion and lack of hospital policies regarding accurate classification of abortion make hospital data inadequate for estimating Ghana's nationwide incidence of induced abortion.
This article is based on a study of 1,689 pregnant women, most in the early stages of pregnancy, who were among 18,301 Ghanaian women screened for pregnancy as part of the 1997-1998 Maternal Health Survey Project.* The objective of the project is to monitor pregnant women's health and to identify potential maternal health risk factors. Fieldworkers-midwives, nurses and, in one community, an obstetrician-who lived in the pregnant women's communities observed the women through the end of their pregnancies (or until they were lost to followup, whichever came first) and at 42 days postpartum, and monitored maternal health care and pregnancy outcomes. 7 International Family Planning Perspectives who had been trained in abortion procedures and midwives, screened the 18,301 women for pregnancy, first using a questionnaire and then an immunological pregnancy test (one that detects the presence of human chorionic gonadotropin in urine). The questionnaire asked women about delayed menses and symptoms of fatigue, nausea and vomiting, breast tenderness, frequent urination, changes in nipple color and changes in appetite. Pregnancy duration was calculated from the first day of the last menstrual period, which generally is considered to occur two weeks prior to conception. No pregnancy was considered too advanced to be included in the study; however, it is possible that the study team was not able to detect very early pregnancies. A few incentives for participation in the study, such as regular weighing and pregnancy testing, were offered free of charge to all women of childbearing age in the selected communities. Women generally were cooperative, perhaps because some women in early pregnancy needed pregnancy confirmation in order to undergo an early abortion.
The 1,689 women identified either by the test or by the questionnaire as being pregnant resided in 130 enumeration areas-1% of Ghana's 13,000 enumeration areas 13 at the time the communities were selected for the 1997-1998 Maternal Health Survey Project.
Data Collection
Skilled professional nurses interviewed the 1,689 pregnant women about their pregnancy history, asking them to provide separately the number of pregnancies they had ever had and which of these ended in a miscarriage, induced abortion or live birth, and to provide details about each outcome. To obtain information on induced abortion, for example, interviewers asked women whether they had ever terminated an unwanted pregnancy, and if so, whether they had had a self-induced abortion or what type of facility they had visited to obtain an abortion. Those who had had an abortion were asked to give the date and the circumstances surrounding the most recent previous abortion (for example, whether it was elective or if it was because the pregnancy was life-threatening, and where it took place). In addition, fieldworkers collected information on women's maternal health and pregnancy outcomes from March 1997 to March 1998.
The data also include information gathered by midwives and hospital or clinic personnel at delivery and at 42 days postIn light of the need for accurate data on induced abortion, the Maternal Health Survey Project was designed to incorporate indirect questions on induced 8 and spontaneous abortions and stillbirths as part of the maternal morbidity and mortality studies. 9 This article examines the incidence of and factors associated with induced abortion in Ghana.
Methods

Sample Design
To select the women who would participate in the study, a multistage sampling procedure similar to that of the Ghana Demographic and Health Survey 10 was used, with weights that would allow the results to be projected nationally. From among Ghana's 10 regions, four in the southern part of the country were selected for the study: Central (which is among one of four regions in the country with the highest maternal and infant mortality rates), Eastern, Volta and Greater Accra. (The northern ecological zone of Ghana was not included in the sample.*) From each region, two districts with the highest recorded maternal morbidity in 1994 11 were selected. These eight districts were then stratified according to subdistrict census enumeration areas and by the size of their population.
† To select study areas that ranged in population size, the largest and smallest towns or villages in each enumeration area were identified. The existing enumeration area map was used to obtain clusters of similar-sized enumeration areas in urban areas. In the selection of some communities, high-and low-risk criteria were considered, with high-risk meaning an area that does not have modern health facilities and also has high infant and maternal morality.
A total of 18,301 women aged 15-49 were identified in the eight study areas. In terms of age distribution, educational background and fertility patterns, these women did not differ substantially from those in the 1993 Ghana Demographic and Health Survey for the four regions. 12 The women in the sample can be generally thought of as being representative of most Ghanaian women who experienced a recent pregnancy, in that if a similar number of women were selected from the sampled regions, patterns among these women would be similar to those observed in the sample. However, an exception is area of residence, as the sample excluded one of the three main ecological zones of the country.
Between January and March 1997, the study team, which included obstetricians partum for each recorded pregnancy attended to during the prenatal period, including referrals to hospitals and other urban service centers with modern equipment. The standard hospital medical record form used the same questions initially asked of women by skilled nurses. All study participants who appeared for prenatal visits at a clinic or hospital during March 1997 to March 1998 were interviewed again. Thus, it was possible to crossvalidate the initial questionnaire data with interview data collected during prenatal visits.
From 1997 to 1998, field workers also collected data from medical records at the Korle-Bu Teaching Hospital so that these data could be compared to the survey data.
It is important to note here that the abortions that occurred during the study period were not obtained at a prenatal facility. Women who terminated their pregnancies and those who miscarried before obtaining prenatal care either visited the project offices or were traced to their homes by fieldworkers during the course of the study. Some women who miscarried and most women whose pregnancies ended in stillbirth were encountered at health facilities, however. For pregnancy outcomes that occurred in women's homes, the fieldworkers used standard hospital methods and terms to classify pregnancy outcomes so that these outcomes would be consistent with the standard classifications that appear in hospital records. ‡ These data have limitations. Women participating in community-based surveys on sensitive topics such as pregnan-*For our survey, we selected the regions where infant mortality is highest. According to the 1988 and 1993 Ghana Demographic and Health Surveys, infant mortality in parts of Ghana's central and western regions was as high as 138.3 per 1,000 births, compared with 103.1 per 1,000 in the northern region. Family planning and contraceptive practices do not differ much across regions. †Ghana's 1984 population census used 13,000 enumeration areas. For Ghana's 2000 population census, the number of enumeration areas was increased to 30,000. ‡Standard hospital methods classify the outcome of a pregnancy as a live birth if the newborn shows any sign of life-breathing, crying or movement. An infant who shows any sign of life and later dies is classified as a live birth and a neonatal death. If the newborn shows no sign of life, it is classified as a stillbirth if its gestational age is seven months or more, or as a miscarriage or spontaneous abortion if its gestational age is less than seven months. The pregnancy is classified as an induced abortion if it was terminated through medical or nonmedical means within seven months of gestation. For this study, we asked women who had never used a health facility specific questions to help distinguish a miscarriage from an induced abortion when a pregnancy's duration had been less than seven months.
complications at KorleBu Teaching Hospital during 1997 and 1998. In addition, percentage distributions for age, parity, length of gestation and location where abortion occurred were examined for the pregnant women in the sample. Percentage distributions of pregnant women's demographic characteristics and reasons for terminating their pregnancy also were examined.
Finally, a multivariate hazard model was fitted, with the observed spells of survival time being the duration of followup on each pregnancy until censoring or abortion (or failure). 15 A number of variables were investigated, including age, parity, sex of previous child, reasons for pregnancy termination, contraceptive use prior to the current pregnancy, education, work status, place of work, study area and pregnancy risk factors, such as malaria and hypertension. These variables were carefully selected based on information recorded on hospital cards during prenatal visits and based on previous research on induced abortion in Ghana. Contraceptive use among the women in our study was marginal: Only 11 women had used contraceptives prior to their current pregnancy. Because of the few cases of contraceptive use, we did not include this variable in our analyses.*
Results
Abortion Rates and Ratios
Of the 1,689 women in the study, 1,187 carried their pregnancies to term, nine died (one as a result of complications related to a self-induced abortion), 317 aborted their pregnancies, 21 miscarried and 15 had stillbirths (Table 1) . Of the remaining 140 women, 97 (nearly 6% of pregnant women) were lost to follow-up and 43 (slightly less than 3%) were dropped from the study because they refused to cooperate later in the study. According to the unadjusted data from the Maternal Health Survey Project, the abortion ratios were 19 abortions per 100 pregnancies and 27 abortions per 100 live births; the abortion rate was 17 induced abortions per 1,000 women of reproductive age. cy and abortion are likely to underreport or may be unwilling to provide information.
14 To overcome the limitations of selfreported data, study participants were advised that full disclosure regarding their reproductive health history, including the number of previous pregnancies and induced abortions, would help their prenatal care provider in giving them the best care possible and in preventing spontaneous abortions and stillbirths. In essence, full recollection of previous abortions, miscarriages and stillbirths was necessary for successful prenatal care. In addition, nurses served as interviewers to guarantee privacy and to create a sympathetic environment for the discussion of such sensitive topics.
Analysis
The abortion ratios (the number of abortions per 100 live births and 100 pregnancies in a given year) and abortion rate (the number of abortions per 1,000 women aged 15-49 in a given year) were calculated for the pregnant women in the sample. These data were contrasted with the abortion ratio (the number of abortions per 100 live births) and abortion rate for women who were treated for pregnancy According to data compiled from medical records at the Korle-Bu Teaching Hospital, 55,779 and 52,131 women aged 15-49 visited the hospital in 1997 and 1998, respectively, as both inpatients and outpatients. Of these women, 12,137 gave birth in 1997 and 11,412 did so in 1998. The number of women treated for abortion-related complications was 1,775 in 1997 and 1,649 in 1998. These data produce abortion ratios for 1997 and 1998 of 15 and 14 abortions per 100 live births, respectively, and abortion rates of 32 abortions per 1,000 women for both years. These figures are comparable to the World Health Organization's 16 estimate of 31 abortions per 1,000 Ghanaian women aged 15-49 for 1997 and 1998.
Because the study sample includes just two enumeration areas each in four of Ghana's 10 regions and because the study team was unable to ascertain the pregnancy outcomes for 140 women (8% of the sample), the rates and ratios in Table 1 are likely lower than actual rates.
Women Who Sought an Abortion
The majority (60%) of women who had an abortion were younger than 30 (Table 2) . More than a third had not given birth before, while one-quarter had two children. Fewer than one-fifth of women who had 98 International Family Planning Perspectives
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*At a time when fertility appears to be declining in Ghana, this lack of contraceptive use is baffling. Accurate estimates of the number of Ghanaian women who have abortions will help researchers determine whether women are using abortion as an alternative to contraceptives. In our sample, all of the women who had an abortion had had a previous abortion. For the hospital data, abortions include both induced and spontaneous abortions. Notes: Abortion ratio is the annual number of abortions per 100 pregnancies (in the case of survey data) or births (in the case of routine hospital data). Abortion rate is the annual number of abortions per 1,000 women in the childbearing ages (15-49). The number lost to follow-up and the number refusing to cooperate were included in the denominator in calculating abortion rates and ratios, because although we could not tell what happened to them during the course of the study, we knew at the beginning of the study that they were each carrying a pregnancy. We also knew that all 43 women who refused to cooperate at later stages had successful deliveries. However, because they refused to participate in other aspects of the follow-up study by not answering questions, we had to drop them from the rest of the analysis. na=not applicable. Women with a secondary or higher level of education had increased odds of obtaining an abortion compared with women who had received no education (odds ratio, 2.8), as did women who had had a previous abortion (odds ratio, 1.4). In addition, women who were unmarried had increased odds of obtaining an abortion (odds ratio, 2.3). The odds of having an abortion were increased for women who had four or more children (odds ratio, 1.8), suggesting that the more children a woman had, the more likely she was to obtain an abortion if she became pregnant again.
Age squared was initially included in the model, but was dropped because it produced no statistically significant results.* The nonsignificance of the agesquared term would appear to confirm the earlier bivariate findings that younger women (those younger than 30) and not older women are the major abortion seekers. Perhaps this finding might have been different had lifetime abortions been used an abortion had one child. Almost half of the women (45%) had obtained their abortions before the seventh week of gestation, and 90% had done so before the 10th week. There were very few early second-trimester abortions (at 13-16 weeks), perhaps because of the cost and the risk involved.
Only 12% of the women said they had obtained their abortion from a physician. Even if one considers that 20% of the women obtained an abortion from a nurse or midwife who may have been trained to perform abortions, only one-third of women obtained an abortion from within the health system. The remaining women (68%) said they obtained an abortion from a pharmacist (38%), through self-medication (11%), from a "quack doctor" (16%) or by some other means (3%).
Women's Characteristics
Sixty-four percent of women who obtained an abortion during the study period were married (Table 3) . A smaller proportion (54%) were married when they had obtained their previous abortion. (All of the women who had an abortion had had a previous abortion.) It appears that the sampling procedure oversampled married women, possibly because unmarried women pretended to be married to avoid stigmatization, a situation that the sampling procedure carefully tried to avoid. The fact that a majority of the women were married and said they did not want to have a child at the time they became pregnant could reflect a lack of contraceptive use among married women.
Fifty-six percent of the women lived in an urban area and 44% lived in a rural area. A larger proportion said they were Catholic or Protestant (81%) than said they were Muslim (16%) or practiced traditional religions (3%).
Twenty-seven percent of women who obtained an abortion had had no education, 40% had received a primary education, 17% had received a higher education and 15% had received an Islamic education. The majority of the women (65%) worked outside their homes, and almost half of them were self-employed.
Women provided three main reasons for obtaining their current abortion: Fiftyseven percent were not sure that they wanted a child, 26% cited financial constraints and 17% said that the pregnancy was unplanned. Interestingly, 42% of women cited the last of these as the reason for their previous abortion, significantly more than the proportion who cited it for the abortion that they had during the study period (p<.001). There is no evias the dependent variable rather than the most recent abortion.
For the most part, the multivariate results agree with some of the bivariate results presented earlier. For example, recourse to abortion is more common among educated women, higher parity women and the main Christian groups than among their various counterparts. Abortion is significantly higher (p<.001) for the self-employed than for an employee or a family worker. Women who work outside the home have a higher probability (p<.05) *When the model was rerun with age categorized into three groups (younger than 25, 25-34 and 35-49), results were not significant for the older age (35-49) category (results not shown). This appears to support the nonsignificance of the age-squared term in the retained model. According the Maternal Health Survey data, a sizable proportion of the demand for abortion services comes from relatively young women, both married and unmarried. Similar to women in developed countries who seek an abortion to pursue employment or to otherwise conserve the limited financial resources of a young family, 18 Ghanaian women may seek an abortion because they are pursuing an education, have employment obligations or have a young child. Almost 80% of the women who had an abortion were nulliparous or had one or two children. This pattern appears to confirm the suggestion that there are a large number of women who wish to postpone their childbearing for economic reasons.
Very few of the women in this survey who had an abortion did so after the first trimester. In an environment where elective induced abortion is restricted and where there is very little public education on the issue, it is striking that women seem to know that early abortions are safer and simpler than late abortions. It also could be that women are aware that the cost of later abortions is higher. While the fee for a second-trimester abortion is lower in the nonhospital setting, the risk of complications and death associated with a secondtrimester abortion is very high.
A large proportion of abortions were performed outside of the medical system. If it is assumed that nonphysician providers such as midwives and nurses of aborting an unwanted pregnancy than do those who work at home.
Discussion
According to the Maternal Health Survey Project, Ghana's abortion ratio is quite high. As mentioned above, the ratio likely is lower than the actual ratio because women do not always disclose whether they have had an abortion. Another reason the estimates could be low is that the study team may not have detected very early pregnancies, some of which may have ended in abortion but were not counted. In addition, 97 women were lost to follow-up during the course of the study, and some of these women may have had an abortion.
Despite their limitations, the Maternal Health Survey data are better suited than have obtained medical training and are able to perform abortions that do not result in severe medical complications, then only one-third of women who obtained an abortion were in safe hands. However, nearly half of the women in the study obtained a clandestine abortion, which they performed by themselves through self-medication or in collaboration with pharmacists.
Because most abortions, by implication, represent unintended pregnancies, one might be quick to equate abortions with unintended pregnancies. However, for many women unintendedness comprises a wide range of more specific underlying factors.
19 A pregnant woman may want to have a child, but her pregnancy may have been mistimed, which may stem from other factors, such as employment, education or economic status, that make the timing of the pregnancy undesirable. Such unintended pregnancies, which are common among young people, do not necessarily occur because women or couples have difficulty in successfully planning births and using contraceptives. Even where effective contraceptive use is high, women experience unplanned pregnancies as a result of contraceptive failure, unanticipated changes in their personal circumstances or sometimes their own ambivalence.
While it is generally believed that women or couples in this part of the world want a large family, it is true that some women also wish to control their family size and the spacing of their births. For example, evidence from the 1998 Ghana Demographic and Health Survey indicates an increase in current use of contraceptive methods, from 13% in 1988 to 20% in 1993 and to 22% in 1998. In addition, younger women reported first use of contraceptives at lower parities than older women, which is suggestive of a move toward the early use of contraceptives and also the desire to delay childbearing.
Yet contraceptive use as a means of spacing or limiting births remains very low. The fact that only 11 women in this survey had used contraceptives prior to becoming pregnant, that all of the women who had an abortion had had a previous abortion and that more than half (57%) of the women aborted their pregnancy because they were unsure about having a child sends a serious message about the underutilization of family planning services in Ghana. A Ghanaian woman may be unsure about carrying a pregnancy to term because her partner denies paternity, she is not willing or ready to marry, the 100 International Family Planning Perspectives *Statistically significant at p<.05. **Statistically significant at p<.01. ***Statistically significant at p<.001. † For this model, primary and Islamic education were combined because they are not different in terms of academic qualifications. ‡Working at home means that a woman is involved in an income-generating activity that is carried out in her home. A woman who is self-employed earns an income from a business that she owns; she may work in or outside her home. A woman who is a family worker is involved in incomegenerating activity in a business owned by her family; a family worker may work at home or outside the home and may or may not be self-employed. Note: ref=reference group.
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Ghana's abortion law as quite broad, in the sense that "preserving a woman's mental health" is open to interpretation, particularly when a third party is not needed to authorize an abortion. In addition, while abortion on request is illegal, rarely have legal charges been filed against abortion providers or clients (and usually only if there was a fatality or a complication). Women in Ghana may see abortion not as a typical medical procedure, but as an extraordinary need. Thus, even households with moderate resources are able to raise the necessary funds for this emergency if there is a firm objection to carrying the pregnancy to term. There were a few cases of this sort in our study, whereby school girls or housemaids had to obtain abortions with the help of some family members. Probably these were made known to us because our fieldworkers lived with the study subjects over a long period of time.
Abortion laws and policies ought to be framed on the basis of a commitment to women's health and well-being rather than on criminal codes and punitive measures. Ghana's high levels of maternal mortality could be an effect of the legal restrictions on abortions for some subgroups in Ghana. This, however, requires further investigation. Other pressing issues in need of further investigation include the methods of abortion used at facilities and by individuals, the sources of abortion complications and the extent of health problems arising from clandestine abortions. woman or her family perceives childbearing outside of marriage as unacceptable, or, if she is older, she disapproves of having children late in life. For example, Ghanaian society tends to disapprove of a mother's sexual behavior if both she and her daughter are nursing infants concurrently or simultaneously. Several of these factors can be classified as relationship problems and can explain why women and couples have difficulty in successfully planning births.
The type of job a woman has may be more important than employment itself in influencing the decision to abort a pregnancy. Women who are self-employed have increased odds of obtaining an abortion relative to those who are employed by someone else, perhaps because, unlike a woman who is employed by someone else, a woman who is self-employed is not entitled to three months paid maternity leave. The self-employed woman has the sole responsibility for managing her livelihood and may be more concerned about the timing of her pregnancy. In addition, women who work outside the home have increased odds of obtaining an abortion relative to those who work in the home, perhaps because a woman who works in the home has support from the larger family in sharing childcare duties.
Surveying women for pregnancy outcomes permitted a much more detailed analysis of some of the factors associated with induced abortion. The data provide information about the differences in the demographic characteristics of pregnant women in addition to how they are correlated with abortion practices. The study team was able to identify and interview women of childbearing age, most of whom were willing to provide information on personal maternal risk factors, including self-induced abortions, making it possible to estimate the abortion rate in four of the 10 regions in Ghana.
The findings must be interpreted carefully. They are not generalizable to the entire country, as the northern ecological zone of Ghana was not included in the sample. Even so, they provide evidence that the prevalence of self-induced abortion in Ghana is high and bring us a step closer to identifying the population of women seeking abortion in Ghana.
This article calls into question the evolution of the legal status of elective induced abortion in Ghana. It appears there is a paradox of de jure prohibition and de facto availability in the absence of a third party to enforce the restrictions against elective induced abortion. 
